Gene expression profiling in neurological disorders: toward a systems-level understanding of the brain.
Neurological disease arises when a sufficient number of neural cells stop performing their normal functions, lose their ability to respond to local environment, and die. In the last decade, a major technological leap led to the development of efficient and cost-effective high-throughput methods for determining gene expression. This, in turn, resulted in the rapid accumulation of data describing gene expression patterns in the brain of humans and experimental animals. This article reviews several of the most commonly used technologies to retrieve transcriptional information, such as large-scale expressed sequence tag (EST) sequencing, serial analyses of gene experiment, and different DNA microarray platforms. In addition, efforts focusing on data collection, sharing, and standardization are described. A section is devoted to the latest advances in large-scale gene expression in several neurological disorders, including Alzheimer's disease, Parkinson's disease, multiple sclerosis, and epilepsy. Finally, the need for integration of different sources of data is discussed in the context of systems biology and how such integration could result in improved diagnostics, therapies, and disease prevention.